CASE STUDY
THE LOUIS MEEKS WATER WELL

9104 TO 1107

. MEEKS WATER WELL

HAS NOT BEEN, !MPACTED By GAS DRlLLING AND PRODUCTION .
OPERAT!ONS

. WATER QUALITY. HAS NOT GHANGED SINGE BEFORE ECANA'S

PAVILLION 2402 WELL COMPLETED

 WELL ISINFECTED WITH BACTERIA IMPACTING YIELD'AND =~ = = =

POTABILITY

ko

% PAVILLION 24-02
+ NO EVIDENCE OF CONNECTION WITLH SURFACE WATER

% SAMPLING QA/QC CONSISTENCY REQUIRED
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Figure 2, Vulnerabiity of Fremont County ground water to pesticide sontamination (from Hamimenliok and Armeson, 1998}
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DEPTH
& 0-92 MODE
@ 93 - 149 MEDIAN

.
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WELL'S DEEPER THAN 50’
ARE MOST LIKELY
TO BE TAPPING BEDROCK
AQUIFERS

% AVAILABLE WATER ANALYSIS
DATA SOURCES
WAIER RESOURCES RESEARCH
INSTITUTE

+WYOMING WATER -DEVELOPMENT ...
CONMMISSION

DEQ
BASELINE (ENCANA)
PRODUCED WATER (ENCANA)
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SHALLOW & PRODUCED GROUNDWATER
© ALL DOMESTIC
@ ALL PRODUCED

# MEEKS WELL
4 SAMPLE SETS
Y 24-02

SHALLOW
AND PRODUCING
SAND AQUIFERS

9 /e NOT
ok Koot 3 VERTICALLY
CONNECTED

MEAN = 7 FEET
STD DEV. =4
FEET

b )

07
PERFORATEDINTERVALINFEET (ALLWELL S)
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Average = 2044 mg/L
Median.. = 1570 mg/L
SD=11438

MBS 1 teaspoon table salt = 5500 mg

508-536 mg/L

SELINE PRI
MEEKS WATER QUALITY

Cations (+) mend Anions (-}

HCO, + CO,
50,
PAVILLION 24-2

CEMENTED 10/10/04
STIMULATED 10/26/04

AT

SODIUM SULFATE WATER YYPE

EPAPAV0054395



HYDROCARBGNS ARE
THERMOGENIC

GASES WITH JUsT

METHANE AND/OR WITH

LITTLE-ETHANE ARE

SWAMP GAS (MICROBIAL) ~

LIQUID .PRODUCTS: CAN:BE
IDENTIFIED ON THE BASIS
OF CHROMATOGRAPHY

' -C. Dissolved methane only
% ©/22/06 Well sample .

Organics: GRO-DRO (8015) VOC
(8260) SVOC (8270

12/05 Well Sample
« .Inorganics:
Organics: TPH

7106
Orgamcs GRO

Dlssolved methane: 0.16 ma/L

% 1 01207 Well Sample
. (Unsupervised Meeks)
= Inorganics: Major lons.
+ ' Organics: GRO-DRO (8015), VOC
L gg%gg};, SVOC (8270) & Pesticides

Dissolved méthéne: 0.024 mo/L
v 1411107 Well Sample

Organics: GRO-DRO (8015), VOC
(8260), SVOC (8270)

Dissolved methane 0.028 mglL

EPAPAV0054396
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GAS CONDENSATE
CHROMATOGRAM

CARBON HUMBER

fsa2 WHILE SAMPLING
R  ORATLAB

| MEEKS 11/01/07 DIESEL RANGE ORGANICS

NOT DETECTED ON:
6/22/05
7/18/07
10/2/07

n-Hexacosane

n-Tetracosane
n-Octacosane

nOctadecane
n-Docosane

-Dodecane
n-Eicosane

CARBON NUMBER

n-Tetradecane

n-Decane
1.64 n-Hexadecans

e
-2

Mok Lmenges s i bian e

LI T I

i
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fron Relgted Slime:Forming - Sulfate Reducing
Hacteria Bacteria Bacieria
Moderatgly Background Moderately
Aggressive (Fopulation Agaressive
{Poputation sount of {Population count of
count of 1000 ctulmi 100,000 ¢fulmi)
5,000 cfmi)

1Y REACTION TESTS (BART™)

OGGING,

| ODORS, AND
" POOR TASTE ARE
_ MEDIATED BY

11
EPAPAV0054398



STAINING " FOULED SCREENED
INTERVAL IMPACTS
YIELD

httpi/ /wwwivariperniicom/Wwaterwell. htm

Histogram - {SLYM BART RESULTS)

CFU/ML

istogram {IRB BART RESILIS)

'BART™ DATA BASE OF
SAMPLES IN THE |
PICEANCE BASIN

NUMBER OF SAMPLES

1422 samles. with. positive resulls
7% OF ALl SAMPLES INFECTED

EXTREMELY AGGRESH

NUMBER OF SAMPLES
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. poorodor and bad tas .
Low: dissolved oxygen
« 705062 1205082 mgiL '
Iron-related bacteria (IRB exist in filamentous consortia with siime formers)
Repeated BARTTM Ciiltures posmve for IRB

Hydrocarbon -lilke odor. W
Yellow staining of porcelain fi Wiires
ngh dtssolved ifon content

g:arbon Lf)ltermg reroves compiexed iron (8/13/07 carbon Vs, polypropyiene ﬁlter 8. 4 mg/L Vs,

1angl
Slime formers
Nisible after time'in'standing water asfloaling filamentous ¢olonies
Suifate -Reducing ‘Bacteria (SRB)
. Repeated BART ™ cu!tures posmve for SRB

1 3 mg/L dissolved sulfide measured 12/05
»* Hydrocarbon-like odor

Reliability-Reproducibility
Documentation
Training - Communication

EPAPAV0054400
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iNCLUDE M|NOR ELEMENTS

ORGAN!CS
BTEX (8260)
GRO-DRO (8260)
- TEPH
DISSOLVED METHANE (SK175)

C1-Ce CHROMATOGRAPHY

BART™
< 1RB SRB, SLIME
BLANKS
+ . LAB METHOD, FIELD
4 DUPLICATES

CHECK LABORATORY DATA FOR QUALIFIERS

GLYCOL SOLUBILITY
DATA QUALIFIER PAGE 10,000,000 UG/L (10%)

Thvisaw ol #ro s ¥ i the diste I ihie report rigaives the aoe 6f one or misre of the qunlifiers.
Mot wlt qualifiors dufled Melow are eily used In e firlgy cliats g,

RE

WO or b indicates compowid wies snabyped for, but not detected.

tndicales s est ot yadae. This By in used wither when pdineding o conogdration for
i tasniathony e e Wt 8 1 1 i ;smmé mwmnzm data indicates e
ol it el Yo st B ¢ b bass W o Sl
A il Tait gemater it Do,
a T gy mpphinen 4y iy s T icdneiifi i y SRS,
) g Tl Hha o ueat when B skt b o In G aasoiaiad bl A el 5 o e Bamiple.
& ikt Bbriies g gnpeit e o of
for that specili anatysis.
2 Vi By hentifios gl dorgmirets eobEed i gn el ys b e saconduny SRGGN fenier.
H il L3 ] i oy 15 wed ety Tor tenkativaly duntified compeniens,

wiviare thwr decdification ;JM an the Mass Specieal Toraey search, s appied (o ot T resits,

EXAMPLE OF LAB CONTAMINATION
AQUEQUS-5HB463 8075~ ALL GLYCOLS ESTIMATE DETECTION
Diethylens glyeol 2600 5000 s B 10/06/2007 1235 L
Ethlene glycol ) 5000 UL 015 0062007 1235 U
Propylene Glycol ] 5000 UL - 015 10/06/2007 12035 LW
Triethylene glycst 4300 5000 UL 8015 0/0672007 12:35. LW

EPAPAV0054401
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. THERE IS NO EV!DENCE OF VERTICAL COMMUNTCAT!ON Al ElTHER‘
THE PAVILLION 24.2 OR THE MEEKS WELL
NO EVIDENCE OF HYDROCARBONS IN MEEKS WELL

NO CHANGE IN WATER QUALITY SINCE BEFORE PAV!LLION 24-2
COMBLETED :

NOWATER PRODUCT|ON AT PAVILL!ON 24-2
e SULFATE N WATER

MEEKS WELL EXHIBITS CLASSIC SYMPTOMS OF BIOFOULING
< DECLINING YIELD AND WATER QUALITY
. NUISANCE BACTERIA CULTURED WITH BART
. SLIME FORMERS GROW WITHOUT CULTURE

FUTURE SAMPLING AND-ANALYSIS SHOULD BE CONSISTENT
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